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(57)Abstract: 

PROBLEM TO BE SOLVED: To realize a beam 
shaping element which has a small variation in 
aberration and a large tolerance of position. 
SOLUTION: The beam shaping element 2 is 
composed of a single lens having both faces consisting 
of toric planes. The direction in which the expansion 
angle of the beam from a laser light source 1 at a far 
field of view is large is defined as a normal direction, 
and the direction in which the same angle is small is 
defined as a horizontal direction, the sectional shape of 
both toric planes in the normal direction is made 
aspherical and the sectional shape of both toric planes 
in the horizontal direction is made spherical Further, 
both enters of curvature of the spherical planes are 
nearly positioned in the vicinity of the semiconductor 
laser light source 1 . 




(19)B*H»W/f (J P) (12) ^ i|# 1^ ^ SI (A) 



#^2002-323673 
(P2002-323673A) 

(43)^K B ^mAmin s b (2002. 11. s) 



(SDIntCl' 

G0 2B 27/09 

G 1 1 B 7/135 

HOIS 5/022 



F I 

G 1 1 B 7/135 

HOIS 5/022 

G0 2B 27/00 



A 5D119 
5F0 7 3 

E 



(21) tatmn 


!|$S2001 - 125731( P2001 - 125731) 


(71)IHBA 


000005821 










(22) ABB 


¥JE£13¥4^24B (2001.4.24) 










(72)56W« 
























(72)36M« 


























100095555 



















(57) imfKo] 




-1- 



fli}|eSi:*|6j<0»fffilc*ilt5 h-y j/^'Bcojett^^n^E 
[19*1521 flflESil:^l^<^©rSI-*5tt5 h-y s'^' 

X, Sfrf2Sii::^l^©»rE»-*5»t5HP»NA-£rNAy i: 
Lfcirt. TE (»1) co^#Sr«S1-2>iil«^lXtt 

1. 2<NAy/NAx<3. 0 

WEttlP^B. fII2*¥:*?l«iJO»fBJc:*3(t5b-ys' 
art Sr1$« its T JfeMSIIl. 

Mile. 

II«*JS7] «tllESil;^(Riro»fSi::J3lt5 h-y 

^<0P8Pi:NAS:NAx. flfIIESi:;&(6l(0»rffifc*5lt5 
BiJISK— ASEJg^^roMP jSNASrNA y t Ufct 
TIE (^2) (^*#^^S-t-SIS*«4~7<DV>riX-J> 



[»2] 

1 . 2 <NAy/NA X < 3. 0 

t coHas«Siiiiw^ I- J: o -C $ ixr I ^ 5 iS*Jl 4 

im-sfum 1 0 ] \^—fyttmm t . mm^mw 

K. 

[0 00 1] 
[0 0 0 2] 

5, 

[0 0 0 3] ^-rf, f5ie>;5^<oSrfel-J:o-Citi?Stf*u- 
r#fc, !f*»P>WWtfc3t«r=yy 

•f2>ri/i5^?jtuTV^.5o UA^U. :i(D^^-e(4, ^y 

fl^h^tCc ^iDltib. mx.ii, !|$§BBS6 1-2 54 9 1 
-1 0 9 3 1 <|$MSp9-25 80 

9 9 ■^ro#^airtjv>r tr-J^mmmf- t="J?f- 
5. L*»U, rtte>0^^tt, iRII«Ei65^+^>-C*>5 



-2- 



fCo #§|5p6-2 9 4 9 4 0-^4:^«lC^ol^T 

[0 0 0 4 J 

[0 0 0 5] 'i^^^n,m\^m^mu^^m 

[0 0 0 6] 

[0 0 0 7] ^fc. flt[IB*:*Mcoif-i^S?g^^<D«^ 
[0 0 0 8] *fc. 9(li5*^M<Ol^-AS[?g*^cO«^ 

-e 1 6 ^E7K¥;^r^<^Wffi{-:fc 5 §^ p l§:N A ^ N A 
X. ffli2SS*I^<^^®t-:}^tt^Mn^NA$:NAy c!: 

[»3] 



1. 2<NAy/NAx<3. 0 

±fe ms) (DTm^T^^t. t^it>h. nay/n 

le (JSS) <D±l8SrSx.«>^, NAy/NA 

[0 0 0 9] ^mm\z.m^¥^mi^i^-^^m.mm<Dmf& 

iE*fpJC0®f®(c:j3tt^ h-y :y iJ^®(0?gi^;65r^ffi<i! 

[0 0 10] mm^^m(D^^mi¥\^—fmi^m(Dm}S. 

y^c. wCO^-^lcfl, flflE=^ y ^- hi^vXf^, ^E4^^ 

[0 0 1 1 ] *fc. mm^^m(D^^t^i^-^mMm 
o«JS^c:^^v^•cn. srESii::frfpi<^»fffiic:*5ft5 h-y 

[0 0 12] ^fz. mm^mm<o^mwi^-^mMm 

1 1 5 fltlE - A S ?g ig ^ O M P ^ N A ^ N A y t L <b 
g^. TE (S:4) <D^<*^^S§Mf 5<^^^»*U\ 

[1*4] 

1. 2<NAy/NAx<3. 0 

•9. HffE¥«flei^-if5t«<i:frEt'-ASJi^^i^i:CDra 



-3- 



[0 0 1 3 J h^(om^\t. 

[0 0 14] 

[0 0 15] mi\t:^^mo:>-mm(D]^m\^^^^^\i*- 

[0 0 16] ill ic^-t-i: 5ic. ^mWi^-'f^Mli)^ 

kit^^m(o\f-j^m^^m^:k^^'fc^^. mn^ (n 

A) oJ:?)fl5^^3tj|ftS:Sl'9iitPi^^^S^5fo^o X»f 
[0 0 171 ^-J>.ml^^m^2\t^\y>':<^^b^J:0. t 

i=sS?i^^i^2'(D^^^i/-if)feaii«ij(Dffitt, Yi^mm 

[0 0 18] X®rStC:foV^T(i. t*-AS?f^^^ 2 (Z)»r 

mmik7 (mm) tmrnm^s mm) (D^m^'bf)-\^^ 
Tn^>*Si*u-if^iSico3fil§icfirgLri^6o i^o 



[0 0 19] e'-AS?g^^2<^Y»fffitC*3V^rfi. ct 

mm^mmtt\z.^^mt'r^^t{zxv . i^LW^ib^i^ 
^(Dm'nut'r^^thxt^o ^^t-. ±ibcoj:5 

<D^\^^\^^mm^mmthi^^mt'r^:it\cxy)^ irax 

[0 0 2 0] ±mLfz^m\^^^. xmm. Ymm(Dm 

m^m^MsEt^^tttxt^fiK mmat. ^mmm 

-M.m]^m^2(oxwim\cis^'fmmm^7 mm) r 

t/efffi?i^jK5 mm) o^m^'b^^m^i^—f^Mi 

[0 0 2 1] tfc. ^mp^\^-^^Mit^bm^ib:t^:^ 

t(DX^^Xmm\Z:}oii^\^-J>.mrM'f-2(DNA^N 
Ax. Y©fffi(wjott'5lf-AS?f^^^2(7)NA^NAy 

irL^feirt. TIB (^5) <7)*<*^Sr«J£-r5(^;6SM* L 

v\ 

1. 2<NAy/NAx<3. 0 

±12 (^5) ^(^^NAy/NAxH. V^fc>t^5fflRt'- 

f*^*>. NAy/NAx;&5i. 2 giTt^lJ^iS 

TLTL^^o ±12 (^5) <D±mi:mx.^t. 

'rflt>h. NAy/NAxd53. Oeil±(C/i:S Y»f 

[0 0 2 2] ^^T\^. ±12 (SS) (0*«=^fflJ£1-5ll 
X^ 0EFF^ f fy. m. dc^ nc> dk. d 

So 

[0 0 2 3] 0EFF : 3!;7«-hu:^X3^^^^btBl^f 



-4- 



f y : =2V ^-hi^y^3^^^rz^^^±t^(OY 

m :MjEfS^ (=f x/f y) 

d c : =3 y — h \yy:X3(D^^bW-^ 

nc : y-hu:xX3<0®^f^ 



d s : t^-A^mm^ 2 (D^'bm^ 

n s : AS?^^^^ 2 (D®fFf^ 

WD : ir-ASJi^^^2;{)^ib^^«^U'-1f^2Sl <b 

le (^*) iCjloT^iB^n^o 
[0024] 

[IS:6] 



Z = 



1 + 



10 0 2 51 r::-c. m^l^^^nmJi 

(x, y) tLfzt^. ^m-h(DM^p\tp^ 
+ y2 -X^mm^tl. *fc. ±IE (^6) +CD#l5-^ligJl 

[0 0 2 6] z : ^m^^bM^^*^pVh^4¥M^±<OM. 

Rci : =iy;^-hU>'X3C0Bi®<:0ft^^S 



kci : =iy ^-hU'VX3(7)«i®(ORil^lSc 
ADci. AEci : ^tl^lx=»y M^>'X3(7)if iffi 

[0 0 2 71 

[S:7l 



1 + 



[0 0 2 81 ±is m?) ^<o^td.^\mr(Dztm 

[0 0 2 9] z : ytm^h7^^fi^yX*h^$¥^m±(Dj^ 

Rsiy : 2 <0» i ©(0*^^!^^ 

k siy : tf- ASJI^^^ 2 CD^ i ®f7)RSI^S: 
ADsiy. AEsiy : ^t^^i^t:*— AM?g^^2 i ffi 

[0 0 3 0] [llffi^Jl] 
0EFF = 3, 84 
f x = 1 4 
f y = 7 
m=2 

Rcl = 9. 98272 

k cl = -0. 6 9 7 8 9 7 6 

ADcl=0. 1 2 6 0 2 9 9 X 1 0-4 

AEcl = -0. 1 2 8 30 5 3X 1 0-7 

d c = 2. 5 

nc = l. 62392 



R c 2 : ¥® 

dk = l 0. 9 6 

Rslx = 3. 5 

Rsly = -3. 2 04 8 4 

k sly = 3. 1 3 3 7 8 8 

ADsly=-0. 3 3 2 3 1 2 8 X 1 0"^ 

AEsly = 0. 5 3 4 6 5 0 6 X 1 0"^ 

d s = 2. 0 

ns = l. 55883 

R s2x= 1 . 5 

Rs2y=-1. 04 11 

k s2y=-l. 5 8 1 8 7 7 

ADs2y = 0. 7 0 1 9 6 9 7 X 1 0"^ 

AEs2y = 0. 3 5 5 5 9 2 X 1 0"^ 

WD=1. 5 

*ll^£0ylcjoV^T. t'-Agjg^^2 0X»fffi(c:*D{tS 

mmr^^T mm) Rv^mmm^s mm) (o^m^^b 
[0 0 3 11 m2\z^ :^mmm\zisn^\f-j^mMmi' 

®<DV^T;}^lcioV^rtO. 0 0 0 l gJlTTfc "9 . +5^* 



-5- 



(0 0 3 21 }f-^MM^l-2\t. :^y:^^mh^^^\t 

[0 0 3 3] t^-j^mr^m'^2(DumtLx^^BW^^v 

'S^^-Mfi^h^. ^(DmMM\t.. ±3 5t:-e*^J±8. 8/zm 

1 ^ t*- Asjg^^ 2 1 (Dm^mmmm s c: j: o r 
t fco 8 (Dmmm»^m^ 7 . 0 x 1 0 -^-cfc e 

8. 8 nm(Dm^m^'^6:itf)^v^. mz^^^m<D 

SrHW-rsr i:;&5-e#5o IS 7 (c^-f J: 5 1-. 

i;^-huvX3^mp-r5rct{cJ;«9. ¥tT3tOp"pg 

[0 0 3 41 mmm2} 

0EFF=3. 8 4 

f x= 1 6 

f y= 7. 2 7 2 7 

m=2. 2 

Rcl=9. 98272 

k cl = -0. 6 9 7 8 9 7 6 

ADcl=0. 1 2 60 2 9 9X 1 0"* 

AEcl = -0. 1 2 8 3 0 5 3X 1 0"*^ 

d c = 2. 5 

nc=l. 62392 

R c 2 : ^® 

dk = 8. 19255 

Rslx = 7. 2 

Rsly=-4 6. 8 9 6 2 7 

ksly = 0. 1100811X1 0"'* 

ADsly = -0. 4 0 8 7 6 7 5 X 1 0"^ 

AEsly=-0. 30 9 9 9 9 5X 1 0"* 

d s = 5. 0 

ns = l. 55883 

Rs2x = l. 7 2 3 0 5 

Rs2y =- 1. 4 4 6 7 3 

k s2y =-4. 3 5 1 5 3 2 

ADs2y=-0. 3 1 5 6 0 7 4 X 1 0"^ 



AEs2y = 0. 1 9 1 08 24X1 0"^ 
WD=1. 5 

*lliS0ll{CiQV>T, t*-i.SJ^^T-2(OXf^®{C:fc{t5 

[0 0 3 51 [gi3(c. ^mmm\^^i^^^*-^^w^M'f' 

®^DV\•f^^^ci3V^Tt 0. 0 0 0 1 Jl^TT*fc 19 . +5>* 

C0Sc®te^(7)RMS<itJl. 0. 0 0 5 AgilT-CfeSo 
[0 0 3 61 [^ffi0iJ3] 
0EFF = 4. 4 0 
f x= 1 5. 8 9 6 
f y = 5. 7 0 17 
m= 2. 7 8 8 
Rcl = ll. 6680 
k cl = -0. 7 5 9 5 5 4 1 
ADcl=0. 8 7 8 6 2 7 4 X 1 0"® 
AEcl = -0. 6 5 5 8 3 1 1 X 1 0"'' 
d c = 3. 0 
nc = l. 72925 
R c 2 : ^® 
dk = 7. 9193 
R s lx = 6. 0 
R sly = 6. 9 3 2 5 9 
k sly=-l. 7 1 4 5 9 4 
ADsly=-0. 6 6 4 3 1 7 6X 1 0"^ 
AEsly = 0. 1013347X1 0"^ 
d s =6. 0 
ns = l. 72925 
Rs2x = 0. 191947 
R s2y =-0. 3 5 9 4 1 7 
ks2y=-4. 184836 
AD s2y = 9. 4 4 4 1 1 5 
AE s2y = 0. 0 
WD = 0. 2 

*^J£«I|{C^3V>T. lf-^l[?l^Pg^^2(0X»fB(C:feltS 

mmmv^i mm) ^r>w®ji^<^5 mm (D^m^^b 
[0 0 3 71 m 4 tc. *^js0ij(ciott h \:*-j>^mm^ 

fficov^T^lc^oV^Tfco. 0 0 0 1 JeXT-efc "9 . +5)'^c^ 

OjS®<R^<^RMSMJl. 0. 0 0 5 ^iJiLT-eabSo 
[0 0 3 81 [IIJfeW4] 
0EFF = 4. 4 0 
f x = 1 6. 0 
fy = 1 0. 6667 
m= 1. 5 
R c 1 = 1 0. 7 6 



-6- 



k cl = -0. 7 8 6 6 4 4 9 

ADcl=0. 6 84 5 704X 1 0"^ 

AEcl=0. 1 0 904 7 6X 1 0"^ 

d c = 2. 0 

nc = l. 61735 

Rc2=-111.91 

kc2 = 1 0. 89531 

ADc2 = Q. 6 7 7 4 7 1 1 X 1 0"® 

AEcl=0. 2 1 3 2 8 1 5X 1 0"^ 

d k= 1 0. 0 6 

Rslx = 3. 8 

Rsly = 7. 82872 

Ksly =-6. 3 0 2 1 9 7 

ADsly=-0. 1670735X10"^ 

AEsly = 0. 2 5 7 7 2 9 0X 1 0"^ 

d s = 3. 0 

ns = l. 62392 

Rs2x = l. 1 8 6 3 2 4 

Rs2y=-1 1. 9 9 0 9 1 

k s2y = l 50. 2 9 2 1 

ADs2y = -0. 1 1 2 3 0 7 7 X 1 0"' 

AEs2y = 0. 1 6 8 4 7 0 2X 1 0"' 

WD=1. 5 

(0 0 3 91 ustc, :^mmm\cid^i^:b\^-j^mmm^ 

®co^^-f^^^c*5v^T^> 0. 0 0 0 i&.TX*h^ . +^t^: 
(D&m^^ORMSi&n. 0. 0 0 b iy.Tvh^o 

10 0 4 0] ms\t^mm(D-mm<Dmmici6i,i:b^m 

[0 0 4 1 ] [E]8tc^1-J:5(-> ^mi^u-^^mit^ 

y^-huyX3(cj:or^tf3fe«c««i^?ti. M^i^y 

x9{cj:oT)tr^;^^gsi ocommmwrni i±\c 

ftimu^^Xi 3i;:J:oT^>^iR^^^^^-^5r^;^i5-t? 



it^ytmcxr). \^^t>^i>^js<^mm^m\^^xmM.mm 
[0 0 4 21 }^-j^mmm^2\t. ^^^u-if^tasi 

5«i#^*L. H?eMPSrW-r-5»«H^:^X9(;i^LT 
[0 0 4 31 

^yv^mmt^zt^^x^^o 

mi] :^wM<D-mm(omm\^^^i^^*-^^rmf' 

m 2 1 ^mm<ommm i tc*3Jt a t^-Aej^^^^ow 

ms] *^§^o|iife«fy2ic*3tt€>t*-i>.s?f^^i^co«i 

[Iil4] *«W<^Siai«?!l3tC*3tt5f-AS?g^^(73«| 

m 6 1 :^mm<Dmmm i (-:jstt ^ \i'-j^mmm^%:^ 

[SI 7] :$:^P>g(^^ifi^Jl(;i*5tt5t'-i.Sff^mi^^^ 

1 ^mi^i^—^mi 

2 \^-j^mmm^ 

3 3y7«-hi^>-X 

6 RMm(om(OYm^mi^ 

7 RMm(om<Dxwrmmik 

8 mmmm 

9 ^%IU>'X 

10 *r^>f;:^:^^SS 
1 1 If stiffly® 

12 t*-i>.;^>^y 5/^- 

13 t^fflUVX 

14 hx^T^i?^^- 



-7- 



mi] 



ime] 




14] 



EY 



rr 0.0001 



1 / I \.±J^ 




X 4.0001 



EX' 


- 0.0001 






PX 




- -0.0001 





[@5] 



EYT 



0.0001 



X 4.0001 



EXT 



0.0001 



I I I L I 
PX 



■ -O.OOOI 



F^— 5D119 AA43 BAOl BB03 DA05 ECOl 
FA05 FA30 JA08 LB07 
5F073 AB25 AB27 BA04 EA20 FA08 
FA22 FA23 



-9- 



